Summary. Cow 
Introduction
In-vitro fertilization was originally developed for the fundamental study of fertilization but more recently has been used clinically as a treatment for different kinds of human infertility problems. In cattle, this methodology has been helpful in research but the therapeutic applications have been limited by technical difficulties; there are reports of the birth of one calf in 1981 (Brackett et al, 1982) and two others in 1983 (Brackett, Keefer, Troop, Donawick & Bennett, 1984) . The surgical approach for the recovery of ova or for the transfer of embryos to the oviduct of recipients are the limiting factors to therapeutic utilization (Brackett, 1981; Wright & Bondioli, 1981) . Since that time a laparoscopie technique has been applied to cows (Lambert et al, 1983) and has increased the availability of mature follicular oocytes for in-vitro fertilization.
However, the development of in-vitro fertilized embryos is still limited in vitro to the pre-morula stage (Brackett et al, 1982; Bondioli & Wright, 1983; Fukui, Fukushima & Ono, 1983; Sugawara et al, 1984; Sirard, Lambert, Guay, Ménard & Bedoya, 1985) . Therefore, to evaluate the viability of embryos from in-vitro fertilization, an adequate development system is required.
The rabbit oviduct has been used for fertilization (Sreenan, 1970; Trounson, Willadsen & Rowson, 1977; Hirst, DeMayo & Dukelow, 1981; Dooley, Yorozu & Bigin, 1983; Fukui et al, 1983) , capacitation (Iritani & Niwa, 1977 ) and short-term development (Lawson, Rowson & Adams, 1972 ; for review, see Boland, 1984) concentration of 100 i.u./ml and 100µg/ml, respectively. After this incubation, 0-2 ml semen was diluted with 4-8 ml of high ionic-strength medium (Brackett, Evans, Donawick, Boice & Cofone, 1980) , incubated for 5 min at 37°C, and then centrifuged for 5 min at 250g, (37°C). Supernatants were removed and spermatozoa were resuspended in 0-8 ml defined medium (Brackett & Oliphant, 1975) (75 i.u. A.P.L.: Ayerst Laboratories) and 24-36 h later they were anaesthetized with pentobarbitone sodium (Nembutal, 50mg/ml: Abbott Laboratories, Montréal, Canada, H4P 1A5). A midventral approach was used to expose the oviducts. First, the ovaries were checked for the presence of newly formed corpora lutea and then the oviducts were ligated at about 1 cm from the uterus and the embryos were injected inside (2-3 cm) via the ampulla, using a slightly curved fire-polished pipette. After completion of the surgical procedure, the animals were individually caged for a mean time of 99 ± 5 h. The does were then killed and their oviducts were removed and flushed with 5 ml Dulbecco's modified phosphate-buffered saline (PBS) with FCS (20% v/v) and antibiotics (50 i.u. penicillin/ml and 50 µg streptomycin/ml.). The recovered embryos were washed once in PBS-FCS and then were examined under an inverted microscope. The embryos were transferred into the uterus of virgin heifers by a surgical or non-surgical embryo transfer procedures. Pregnancies were confirmed at 50 days by rectal palpation.
In addition, 27 2-8-cell embryos were transferred to the oviduct of synchronized recipient cows (N = 13), using a standard paralumbar surgical approach. Surgery was done under local anaes¬ thesia and embryos transferred to the oviduct ipsilateral to the corpus luteum. Synchronization was obtained by injection of 500 µg cloprostenol 24 h before the injection given to the donor.
Results
After in-vitro fertilization, 62 1 -cell and 51 2-8-cell embryos were transferred to the oviducts of 17 pseudopregnant rabbits (Table 1) . The results were assessed according to the initial stage of development. Cleaved embryos were not transferred into rabbits receiving uncleaved ova. Table 2 shows a higher recovery rate (P < 0-01) when 2-8-cell eggs were transferred to the oviduct rather than 1 -cell eggs. There was no significant difference in the developmental potential of 1-cell zygotes compared to cleaved embryos. Longer incubation resulted in greater losses of embryos (Table 3) (Lawson et al, 1972; Boland, 1984) . In these studies, the results show no difference in the recovery of the embryos left for 24 h in the rabbit oviduct compared to 90-100 h. The recovery rate obtained here (Table 3) is similar to that of others (Lawson et al, 1972; Boland, 1984) if the incubation in the rabbit's oviduct is less than 99 h. How¬ ever, if the incubation exceeds 4 days, the recovery rate is significantly lower but the proportion of 16-cell embryos is increased (Table 3 ). In addition, the oviduct seems to retain cleaved embryos Fig. 1 . Cow morulae after in-vitro fertilization and transfer at the 1 -cell stage to the rabbit oviduct for 120 h (139 h after in-vitro insemination), 250. Fig. 2 . Cow morulae after in-vitro fertilization and transfer at the 1-cell stage into a rabbit oviduct for 120 h (139 h after in-vitro insemination). The blastocyst cavity has started to expand (arrow), 250. Lawson et al, 1972; Boland, 1984) even when hatching is not observed in vitro with in-vivo fertilized blastocysts incubated in the rabbit oviduct (Boland, 1984) . The amount of mucin on cow embryos is about 5 times less than that on rabbit eggs (PI. 1, Fig. 4 ) but is similar to that found round surrogate glass eggs (Bourdage & Halbert, 1984) . (1972) and those of Boland (1984) showing that the normal appearance and, most probably more important, the right timing of development at the end of the rabbit oviduct incubation give a good chance of embryo implantation in recipient heifers.
A long enough incubation in the rabbit oviduct will permit the embryo to reach the morula stage. Uterine transfer has three important advantages: (1) fewer recipients are needed because of the selective effect of the rabbit oviduct; (2) transfers can perhaps be performed at the farm; and (3) there is a higher pregnancy rate after transfer to the uterus than to the oviduct of heifers. The lower rate with oviducal transfers could be explained by the surgical approach which may result in greater mechanical tension on the oviduct and the ovary.
With this methodology it is theoretically possible to obtain one pregnancy every 2 or 3 laparoscopies. Previous results (Lambert, Sirard & Béland, 1984; Sirard et al, 1985) have shown that 7-4 ± 41 oocytes are recovered per animal after laparoscopy. From those, 68% are with an expanded cumulus (5 oocytes/cow) and will reach the 2-cell stage at a 60% rate (3 embryos/cow). When cleaved embryos are transferred in the rabbit, 84% are recovered (2-5/cow) and 35% are at the^16-cell stage (0-9 embryo/cow) which can lead to pregnancies in 6 out of 14 cows (43%) (0-4 embryo/cow).
In conclusion, the results presented in this study indicate that the rabbit oviduct could be useful to evaluate the effects of procedures such as in-vitro fertilization in the cow. It could also be applied to remedy infertility in cows due to various causes.
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